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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 
U.S.C. 112: 

The specification shall contain a written description of the invention, 
and of the manner and process of making and using it, in such full, 
clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by 
the inventor of carrying out his invention. 

2, Claim 1 is rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the enablement requirement. The 
claim (s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art 
to which it pertains, or with which it is most nearly connected, 
to make and/or use the invention. 

Claim 1 is rejected 35 U.S.C. 112, first paragraph, due to 
the undue breadth of the language of claim 1. Claim 1 recites a 
single step for obtaining a particular result. Specifically, 
claim 1 recites "tessellating the available color space as 
defined by the redundant color inks into regions where the 
regions are arranged so as to minimize the range of luminance 
variation found within the regions." Claim 1 does not recite 
any steps regarding how the range of luminance variations within 
said regions are minimized. The language of claim 1 would cover 
every conceivable step or group of step for achieving this 
stated purpose, whereas the specification only discloses at most 
what steps are known to the inventor. Applicant is further 
directed to MPEP §2164. 08 (a). 
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3. Claim 8 is rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the enablement requirement. The 
claim (s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art 
to which it pertains, or with which it is most nearly connected, 
to make and/or use the invention. 

Claim 8 is rejected 35 U.S.C. 112, first paragraph, due to 
the undue breadth of the language of claim 8. Claim 8 recites a 
single step for obtaining a particular result. Specifically, 
claim 8 recites "tessellating the color space so as to minimize 
luminance variation in the redundant color inks utilized." 
Claim 8 does not recite any steps regarding how the range of 
luminance variations within said regions are minimized. The 
language of claim 8 would cover every conceivable step or group 
of step for achieving this stated purpose, whereas the 
specification only discloses at most what' steps are known to the 
inventor. Applicant is further directed to MPEP §2164.08 (a). 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which 

forms the basis for all obviousness rejections set forth in this 

Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sougbt to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

5. Claims 1-3 and 5-16 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kasson (US Patent 5,390,035) in view of 
Gondek (US Patent 5,982,990). 
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Note: Since there are some repeating dependent claims, all 
of the independent claims are discussed first. Discussions of 
the dependent claims follow after all of the discussions of the 
independent claims. 

Regarding claim Is Kasson discloses tessellating the 
available color space (figure 1, figure 7 and figure 13 of 
Kasson) as defined by the color inks (column 10, lines 59-63 and 
column 17, lines 35-45 of Kasson) . Since the regions are 
arranged in a compact packing form (figure 2 and column 11, 
lines 28-35 of Kasson) , said regions are therefore arranged so 
as to minimize the range of luminance variation found within the 
regions. A close-packing format packs the tetrahedra 
efficiently (column 11, lines 48-53 of Kasson) , thus minimizing 
the variations in each dimension (column 14, lines 3-9 of 
Kasson) , which would result in minimizing the range of luminance 
variation. Kasson further discloses that the method can be 
applicable in general to m-dimensional color output spaces 
(column 17, lines 55-58 of Kasson), and therefore an integer, m, 
color inks . 

Kasson does not disclose expressly that said color space is 
defined by redundant color inks. 

Gondek discloses partitioning a color space (figure 3 of 
Gondek) into a plurality of regions, wherein said color space is 
defined by redundant color inks (column 4, lines 58-65 of 
Gondek) . The color space is divided with a distinct transition 
between the light redundant colors and the dark redundant colors 
(column 6, lines 7-12 of Gondek) by using exclusively the light 
color ink or the dark color ink for particular color values 
ranges (column 6, line 66 to column 7, line 7 of Gondek) . 
Further, by incrementally establishing control points for color 
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transitions (column 7, lines 40-46 of Gondek), the color space 
partitioning minimizes the range of luminance variation. 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to tessellate 
the color space, as taught by Kasson, using a color space with 
redundant colors, as taught by Gondek. The motivation for doing 
so would have been to image the overall quality of the printed 
image by using low-dye inks (column 6, lines 7-12 of Gondek) . 
Therefore, it would have been obvious to combine Gondek with 
Kasson to obtain the invention as specified in claim 1 . 

Regarding claim 8: Kasson discloses tessellating the color 
space (figure 1, figure 7 and figure 13 of Kasson) of the color 
inks that are utilized (column 10, lines 59-63 and column 17, 
lines 35-45 of Kasson) . Since the regions are arranged in a 
compact packing form (figure 2 and column 11, lines 28-35 of 
Kasson) , said regions are therefore arranged so as to minimize 
the luminance variation found within the regions. A close- 
packing format packs the tetrahedra efficiently (column 11, 
lines 48-53 of Kasson) , thus minimizing the variations in each 
dimension (column 14, lines 3-9 of Kasson), which would result 
in minimizing the luminance variation. Kasson further discloses 
that the method can be applicable in general to m-dimensional 
color output spaces (column 17, lines 55-58 of Kasson) , and 
therefore an integer, m, color inks. 

Kasson does not disclose expressly that said color space is 
defined by redundant color inks. 

Gondek discloses partitioning a color space (figure 3 of 
Gondek) into a plurality of regions, wherein said color space is 
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defined by redundant color inks (column 4, lines 58-65 of 
Gondek) . The color space is divided with a distinct transition 
between the light redundant colors and the dark redundant colors 
(column 6, lines 7-12 of Gondek) by using exclusively the light 
color ink or the dark color ink for particular color values 
ranges (column 6, line 66 to column 7, line 7 of Gondek). 
Further, by incrementally establishing control points for color 
transitions (column 7, lines 40-46 of Gondek) , the color space 
partitioning minimizes the range of luminance variation. 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been- 
obvious to a person of ordinary skill in the art to tessellate 
the color space, as taught by Kasson, using a color space with 
redundant colors, as taught by Gondek. The motivation for doing 
so would have been to image the overall quality of the printed 
image by using low-dye inks (column 6, lines 7-12 of Gondek) . 
Therefore, it would have been obvious to combine Gondek with 
Kasson to obtain the invention as specified in claim 8 . 

Regarding claim 13: The arguments regarding claim 8 are 
incorporated herein. Kasson discloses dividing a function 
domain using rectangular volumes over the entire function domain 
(figure 1 and column 11, lines 9-19 of Kasson) . The rectangles 
are then packed with tetrahedrons (column 11, lines 48-55 of 
Kasson) incrementally throughout the function space (figure 10 
and column 17, lines 61-67 of Kasson) . The output in each plane 
of the function space corresponds to a color ink (column 17, 
lines 41-45 of Kasson) . Therefore, the system of Kasson 
operates by connecting the color inks (column 17 , lines 41-45 of 
Kasson) in a sorted order across the color space (figure 10 and 
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column 17, lines 61-67 of Kasson) so as to create tetrahedral 
non- overlapping tessellated regions (figure 1 and column 11, 
lines 9-19 and lines 48-55 of Kasson) . Further, as shown in 
figure 1 of Kasson, the function values, and thus the 
tetrahedrons, are ordered in increasing value as one traverses 
the Red, Green and Blue axes, and thus from the darkest 
luminance (black = (R=0 , G=0 , B=0) ) to the lightest luminance 
(white = (R=Rmax, G=Gmax, B=Bmax) ) . 

Kasson does not disclose expressly sorting the redundant 
color inks by order of luminance from the darkest to the 
lightest; and that said connecting occurs with the redundant 
color inks in the order sorted in the sorting step. 

Gondek discloses sorting the redundant color inks by order 
of luminance from the lightest to the darkest (column 7, lines 
46-49 of Gondek) . However, since the conversion is based on 
transitions (column 7, lines 46-49 of Gondek) , a sorting in the 
opposite order, from darkest to lightest, can also be done, as 
demonstrated below in the combination of Kasson and Gondek. 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to sort the 
redundant color inks by order of luminance, and thus connect 
said redundant color inks in the order sorted, as taught by 
Gondek, said order being from darkest to lightest, as taught by 
Kasson. The motivation for doing so would have been to 
establish transition control points for using either the light 
cyan and/or light magenta or the dark cyan and/or dark magenta 
(column 7, lines 13-17 of Gondek), thus causing less graininess 
in the resultant image (column 7, lines 10-15 of Gondek) . 
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Therefore, it would have been obvious to combine Gondek with 
Kasson to obtain the invention as specified in claim 13 . 

Regarding claims 2, 11 and 14: Kasson discloses overlaying 
the tessellated color space result from the prior tessellating 
step with interpolation points so as to create an overlay lookup 
table (column 13, lines 14-18 and lines 36-39 of Kasson) . 

Regarding claims 3, 12 and 15: Kasson discloses applying 
image data to the overlay lookup table (column 13, lines 11-18 
of Kasson) to point to which color inks to select (column 17, 
lines 38-45 of Kasson) and provide the amounts to use of the 
selected color inks (column 17, lines 45-49 of Kasson) . 

Kasson does not disclose expressly that said color inks are 
redundant color inks . 

Gondek discloses using redundant color inks (column 4, 
lines 58-61 of Gondek) . 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention', it would have been 
obvious to a person of ordinary skill in the art to use a color 
space with redundant colors, as taught by Gondek. The 
motivation for doing so would have been to image the overall 
quality of the printed image by using low-dye inks (column 6, 
lines 7-12 of Gondek)- Therefore/ it would have been obvious to 
combine Gondek with Kasson to obtain the invention as specified 
in claims 3, 12 and 15. 

Regarding claim 5: Kasson discloses that the amounts are 
interpolated from the interpolation points stored in the overlay 
lookup table (column 14, lines 17-26 of Kasson) . 

Regarding claim 6: Kasson discloses that the interpolation 
is performed by calculating the volume of tetrahedra formed by 
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the interpolation points (column 15, equation 1 and lines 30-36 
of Kasson) . 

Regarding claims 7 and 10: Kasson discloses that the 
regions are non-overlapping, as can clearly be seen in figure 3A 
and figure 7 of Kasson and as can clearly be seen in how the 
rectangular solid is tessellated into tetrahedrons in figure 13 
of Kasson. 

Regarding claim 9: Kasson discloses dividing a function 
domain using rectangular volumes over the entire function domain 
(figure 1 and column 11, lines 9-19 of Kasson) . The rectangles 
are then packed with tetrahedrons (column 11, lines 48-55 of 
Kasson) incrementally throughout the function space (figure 10 
and column 17,, lines 61-67 of Kasson). The output in each plane 
of the function space corresponds to a color ink (column 17, 
lines 41-45 of Kasson) . Therefore, the system of Kasson 
operates by connecting the color ink points (column 17, lines 
41-45 of Kasson) in a sorted order (figure 10 and column 17, 
lines 61-67 of Kasson) so as to create tetrahedral tessellated 
regions (figure 1 and column 11, lines 9-19 and lines 48-55 of 
Kasson). Further, as shown in figure 1 of Kasson, the function 
values, and thus the tetrahedrons, are ordered in increasing 
value as one traverses the Red, Green and Blue axes, and thus 
from the darkest luminance (black = (R=0 , G=0, B=0) ) to the 
lightest luminance (white = (R=Rmax, G=Gmax, B=Bmax) ) . 

Kasson does not disclose expressly sorting the redundant 
color inks by order of luminance from the darkest to the 
lightest; adding the redundant color inks as points to the color 
space; and that said connecting occurs with the redundant color 
inks in the order sorted in the sorting step. 
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Gondek discloses sorting the redundant color inks by order 
of luminance from the lightest to the darkest (column 7, lines 
46-49 of Gondek) . However, since the conversion is based on 
transitions (column 7, lines 46-49 of Gondek), a sorting in the 
opposite order, from darkest to lightest, can also be done, as 
demonstrated below in the combination of Kasson and Gondek, 

Gondek further discloses adding the redundant color inks as 
points to the color space (column 7, lines 26-30 of Gondek). 

Kasson and Gondek are combinable because they are from the 
same field of endeavor, namely digital image color space 
processing. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to sort the 
redundant color inks by order of luminance, and thus connect 
said redundant color inks in the order sorted, as taught by 
Gondek, said order being from darkest to lightest, as taught by 
Kasson. The motivation for doing so would have been to 
establish transition control points for using either the light 
cyan and/ or light magenta or the dark cyan and/ or dark magenta 
(column 7, lines 13-17 of Gondek), thus causing less graininess 
in the resultant image (column 7, lines 10-15 of Gondek) . 
Therefore, it would have been obvious to combine Gondek with 
Kasson to obtain the invention as specified in claim 9. 

Regarding claim 16: Kasson discloses that, if creating a 
tetrahedral non- overlapping tessellated region results in a 
concave shape, then additional tetrahedral non- overlapping 
tessellated regions are added to fill the cavity and maintain a 
convex construction (figure 7 and column 14, lines 3-9 of 
Kasson) . The tetrahedra are generated using a volume packing 
technique which minimizes distortion of the domain space (column 
14, lines 3-6 of Kasson) . Figure 7 of Kasson shows that an 
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overall convex shape is maintained for the domain space. 
Further, since the domain space is packed with octahedra that 
are in turn packed with tetrahedra (column 14, lines 6-9 of 
Kasson) , then a convex shape will inherently be maintained owing 
to the convex shape of an octahedron. 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kasson (US Patent 5,390,035) in view of Gondek 
(US Patent 5,982,990) and Spaulding (US Patent 5,553,199). 

Regarding claim 4: Kasson in view of Gondek does not 
disclose expressly that the regions are arranged so that region 
boundaries are predominately orthogonal to the axis of 
luminance . 

Spaulding discloses tetrahedral regions (figure 3; figure 
9; and column 5, lines 36-44 of Spaulding) that are arranged so 
that region boundaries are predominately orthogonal to the axis 
of luminance, as can clearly be seen in figure 5 of Spaulding. 

Kasson in view of Gondek is combinable with Spaulding 
because they are from the same field of endeavor, namely digital 
image color, space processing. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to arrange the regions taught by Kasson so that they are 
predominately orthogonal to the axis of luminance, as taught by 
Spaulding. The motivation for doing so would have been to map 
the color gamut of the printer (column 7, lines 19-25 of 
Spaulding) so that a solution to problem of how to combine the 
ink colorants to produce a desired color can be found (column 3, 
lines 2-11 of Spaulding) . Therefore, it would have been obvious 
to combine Spaulding with Kasson in view of Gondek to obtain the 
invention as specified in claim 4. 
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Conclusion 

7. The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. 

Sakamoto et al . , US Patent 4,275,413, 23 June 1981. This 
patent also teaches tessellating a color space into non- 
overlapping tetrahedra and interpolating color space values for 
color correction . 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A 
Thompson whose telephone number is 703-305-6329. The examiner 
can normally be reached on 8 :30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K Moore can be 
reached on 703-308-7452. The fax phone number for the 
organization where this application or proceeding is assigned is 
703-872-9306 . 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 
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